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FOREWORD

This report presents an analysis of developments in the Soviet loco-
motive building industry since World War II and estimates of production
of locomotives through 1960. The report is not intended to be a com-
prehensive study of individual locomotive building plants, except as
these plants have contributed to total annual production of locomotives
in the USSR. -

The estimates of production of locomotives during 1956-60 contained
in this report are based on announced goals for the original Soviet
Sixth Five Year Plan (1956-60) end the capability of the locomotive
bullding industry of the USSR to meet the goals. Recently the USSR
announced that a new long term economic plan covering 1959-65 had been -
pPrepared. The evidence currently available indicates that the new
plan will make few changes in the goals set for raill transport for the .
period through 1960. Therefore, throughout this report, it has been
assumed that goals for production of locomotives stated in the orlginal
Sixth Five Year Plan will remain unchanged.
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PRODUCTION OF MAIN-LINE LOCOMOTIVES IN THE USSR¥*
1945-58

Summary -

The Soviet locomotive building industry, as the primary supplier of
locomotives to the main-line railroads of the USSR, is one of the most
important branches of the Soviet machine building industry. It was
planned that, by the last year of the original Sixth Five Year Plan
(1956-60),%*% freight carried by the Soviet railroads would almost equal
freight carried in 1956 by the railroads of all other countries of the
world and would be more than 1-1/2 times the asmount carried in 1956 by
the railroads of the US. The Soviet economy depends on rail transport
to carry more than 80 percent of the total freight carried in the USSR.
The carrying of this freight cannot be transferred in the near future
to other means of trensportation.

During 1945-54 the Class I railroeds*** of the US installed almost
21,000 diesel locomotives on their railroads. The USSR during the same
period produced only about 8,000 main-line locomotives of all types, of
which only- about 700 were diesel locomotives.

To implement the over-all goal of reconstructing the economy, the
Soviet Fourth Five Year Plan (1946-50) provided for production of ebout
7,600 locomotives. Although the Soviet locomotive industry hed the
capacity to produce this number, it failed to do so, primarily because
some of its facilities were shifted in the later years of the plan to
production of heavy equipment for hydroelectric projects, navigation
canals, and other heavy industries. Although this shift in emphasis
continued through the first 2 years of the Fifth Five Year Plan (1951-55)
production of locomotives began to increase during the latter years of
this plan.

2

* The estimates and conclusions in this report represent the best
Judgment of this Office as of 1 October 1958.

*%  Although the USSR has revised the originel Sixth Five Year Plan and
issued a T-year economic plan for 1959-65, the evidence available to date
indicates that the new plan will meke few changes in the goals to be
achieved by rail transport for the period through 1960. Therefore,
throughout this reéport, it has been assumed that goals for production
of locomotives stated in the original Sixth Five Year Plan will remain
unchanged.
¥¥%% The term Class I railroad as used in this report refers to rail-
roads having annual operating revenues of more than US $1 million.
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By 1955 it was decided to shift production from steam locomotives
to diesel and electric locomotives because it was estimated that this
conversion would save the equivalent of more than 50 million tons* of
coal in 1960 alone. Under the original Sixth Five Year Plan the loco-
motive industry was to produce 4,500 diesel locomotives compared with
853 diesel locomotives produced from the end of World War II through
1955 and 2,000 electric locomotives compared with 1,175 electric loco-
motives produced from the beginning of 1932 through 1955. This in-
creased production was to be accomplished by the conversion of two
plants from production of steam locomotives to production of diesel
locomotives, by better organization, by increased efficiency of labor,
aend by added capacity st all plents. It was expected that, by the end
of the original Sixth Five Year Plan, diesel and electric locomotives
would contribute about L0 percent of the total tractive work. This
proportion was to increase to 80 to 85 percent by 1965 and to 100 per-
cent by 1970. Electric locomotives were to account for about 60 per-
cent of this work in 1970. Delays in the conversion of production from
steam locomotives to diesel and electric locomotives now make it un-
likely that the USSR will achieve its original Sixth Five Year Plan for
production of locomotives.

Future production of the industry will depend to a great extent on
its ability to obtain supplies, when needed, from plants engaged in the
program of. "cooperation and specialization” in support of the locomotive
industry. The locomotive industry in the USSR would be vulnerable to
the disruption of production of these plants or, of shipments from them.
Furthermore, the involvement of the USSR in a war, as either a major
supplier of srms to ancther power or a direct participant, probably
would result in severe curtailment or cessation of production of loco-
motives in the USSR. :

Production of an atomic locomotive. has been mentioned 1n Soviet
periodicals, but such a locomotive if- produced in the current period
probably would be produced for its propaganda value rather than for
its economic wvalue.

I. Introducfion.

In industrialized economies such as those of the US and the USSR,
raill transport is of primary importance in both peace and war. In
spite of the increased use in recent years of transportation by air

¥ Tonnages are given.in metric tons throughout this ;eport.

-2 -
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and motor vehicle, the volume of freight carried by railroad in both
countries still surpasses that cdrried by any other form of transpor-
tation (see Tables 1, 2, and 3*%).

In the USSR, where the highway system is relatively underdeveloped
compared- with those of most Western nations and where in 1957 the aver-
age length of haul of railroad freight from the place of production to
the place of consumption was 819 kilometers (km), 1/%* reil transport
is especially important. Since 1928, rail transport has been the means .
of moving at least 75 percent of the freight and more than 80 percent
of the passengers transported within the territorial limits of the USSR.

In the original Sixth Five Year Plan (1956-60) the increase in
freight carried by the Soviet railroads alone was to be more than twice
the total freight carried in 1955 by inland waterways, sea, motor ve-
hicles, and pipelines in the USSR and almost equal to all freight
carried by the Soviet railroads in the prewar year of 1940. By 1960 .
the amount of freight carried by the Soviet railroads was to be almost
equal to the freight transported by railroad in 1956 in all the other
countries of the world and wes to be more than 1-1/2 times the amount
carried by the railroads of the US.¥¥¥

In addition to supplying Soviet railroads with most of their loco-
motives, the Soviet locomotive plants have the importent quality of,
being more easily converted to production of heavy armaments, tanks,
and armored gun carriages than do many other civilian production facil-
ities. During World War II, for example, some of the locomotive plants
of the USSR produced T-34 tanks, and it is believed that the Khar'kov
plant currently may be producing tanks. i/

IT. Economics of Locomotives in the USSR.

The type of locomotive used by railroads greatly affects the amount
and types of resgurces consumed and the efficiency of operation. The
four principal types of locomotives now used or under consideration in
the USSR are steam, diesel, electric, and gas turbine (GT).%%** (Coal is
1mportant in the choice of type of locomotive, 25 percent of the coal
mined in the USSR being used by rallroads. Of this quantity, 80 percent

¥ Appendix A, pp. 30, 31, and 32, respectively, below. ‘
50X1

‘*** , freight transported by railroads in all ~ 50X1
other countries of the world in 1953 was 1,521 billion ton-kilometers
tkm). and freight carried by US railroads in 1955 was 905 billion tkm.

however, reports that freight carried by US railroads in S0X1
1955 was 956 billion tkm.
¥¥¥¥  For basic data on principal types of modern Soviet maln—line loco-
motives, see Table 1) (Appendix C, p. 44, below).

_3-.
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is used by steam locomotives. Of the freight carried by railroads in
1956, 5.5 percent was coal for railroads. 2/

The steam locomotive, which will continue to be the most important
locomotive in the USSR through 1960, has the lowest efficiency of the {
four principal types, using only about 5 to 7 percent of the potential
energy in the coal it consumes.. Diesel fuel, however, was relatively
scarce until the early 1950's, and Soviet leaders therefore thought it
expedient 4o use coal-burning steam locomotives. In addition, steam
locomotives ran long after repairs were due, with the result that, al-
though Soviet railroad traffic was increased (see Table h*), production
of locomotives in the USSR and in the Soviet Bloc {see Table 5%%) could
be and was curtailed. :

In September 1955, Soviet leaders decided in favor of rapid diesel-
ization and electrification of railroaeds. The diesel locomotive uses
oy to 30 percent of the potential energy of its fuel, and its total
operating cost (see Table 6%¥*) is about 39 percent of the cost of a
steam-operated locomotive. The electric locomotive is used increasingly
in the USSR because its efficiency is calculated to be, depending on
the source of electricity, from 16 to at least 60 percent and because
its saving of fuel is 60 to 7O percent of that of the steam locomotive.
According to Soviet statistics, electric locomotives reduced operating
costs enough to pay the capital expenditure for their installation. §/
The GT locomotive, which mey be ready for "mass introduction” on Soviet
railroads in 1960, 7/ uses 16 to 33 percent of the energy made available
to it, depending on the temperature of the gas at the turbine.

IIT. Structure of the Industry.

Although the Soviet locomotive plants have been subordinate to var-
ious peoples commissariats and ministries,*¥¥¥ these plants consistently
have retained the design and production of locomotives as their principal
activity and are among the oldest industrial enterprises in the USSR. 8/
During most of the Communist regime the plants (with the exception of the
Plant imeni Budennyy at Novocherkassk and the Tbilisi Electriec Locomotive
Building Plant) have been subordinate to the Main Administration of
Locomotives, which in turn was subordinated successively to various

* Appendix A, p. 33, below.

#% Appendix B, p. 36, below.
*#%  Appendix B, p. 37, below.
*¥¥%% From 1917 to 1932, all industry was subordinate to the Supreme
Council of National Economy of the USSR.

-k -
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1

ministries.¥* The administration of production of locomotives passed to
what was called the Ministry of Transport Machine Building through the
following chronological sequence g/:

Period : - Organization

1932-37 . Peoples Commissariat of Heavy
Industry
1937-39 Peoples Commissariat of Machine
‘ Building
1939-41 o : Peoples Commissariat of Medium
Machine Building
1941 - October 1945 , Peoples Commissariat of the Tank
. i Industry
October 1945 - March 1946 . Peoples Commissariat of Transport
. Machine Building '
March 1946 - March 1953 ' Ministry of Transport Machine
Building
March 1953 - February 1955 Ministry of Transport and Heavy
o . ‘Machine Building
February 1955 --10 May 1957 Ministry of Transport Machine
Building

Sinece 10 May 1957 the plants producing locomotives have been subordinate
to the Councils of National Economy of the regions in which they are
located.

A. Diesel Locomotives.

At present the chief Soviet plants engaged in the program for
. production of main-line diesel locomotives are the Transport Machinery
Plant at Bryansk, the V.A, Malyshev Transport Machine Building Plant
at Khar'kov, the Diesel Locomotive Plant imeni Kuybyshev at XKolomna,
and the Lugansk Locomotive Building Plant imeni October Revolution,**
all of which are in the European USSR. These plants began production

¥ The Plant imeni Budennyy at Novocherkassk, 1 of the 2 locomotive
‘plants which now produce main-line electric locomotives, was sub- ‘
ordinate to the Ministry of the Electrotechnical Industry. The Tbilisi
Electric Locomotive Building Plant, formerly a repair shop of the Min-
istry of Railroads, is subordinate to the Council of Nationeal Economy
in the Georgian SSR.
*¥¥ For a photograph of the Lugansk Locomotive Building Plant imeni
Kuybyshev, see Figure 1, following p. 6.: Before 5 March 1958, Lugansk
was known as Voroshilovgrad. 10/ :

_5‘..
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of steam locomotives before 1900. The plants at Bryansk, Khar'kov, and
Lugansk suffered extensive damage during World War II and were recon-
structed after the war. Additional construction has taken place at all
plants, especially recently, in connection with the conversion of the
plants to production of the new diesel locomotives. A brief resume of
the history of production of the plants follows. (For locations of the
plants, see the accompanying mep, Figure 2.%)

1. Transport Machinmery Plant at Bryansk.

The Transport Machinery Plant at Bryansk began producing
steam locomotives in 1890, was evacuated during World War II, and was
reconstructed after 1943 to produce steam locomotives. In 1949 the
plant began production of refrigerator cars and has produced railroad
equipment as well as other types of freight cars and other types of
equipment, such as mobile power units, tractor parts, and turbines.
In December 1955 the plant reportedly was engaged in production of
parts of the TE-3 (TS-S)** diesel locomotive although at present it
is not itself assembling main-line diesel locomotives.

2. V.A. Malyshev Transport Machine Building Plant st Khar'kov.

The V.A. Malyshev Transport Machine Building Plant at Khar'kov
produced Soviet steam locomotives, beginning in 1895, and has been pro-
ducing diesel locomotives since 1947 -- the TE-1, the TE-2,%¥** and the
TE-3 types. The plant also has designed and produced other types of
diesel locomotives, including a new passenger locomotive, the TE-T7.%¥¥*¥
At present the plant has 63 continuous lines equipped with "high-pro-
ductivity" equipment for parts for diesel loceomotives. In 1955 it pro-
duced 134 diesel locomotives and in March 1957 its 1,000th postwar diesel
locomotive. At one time it was engaged in designing a GT locomotive, and
it also mey be producing T-54 tanks.

* TInside back cover. ‘
¥% The TE-3 diesel locomotive is produced in 2 or 3 sections with
2,000 heorsepower (hp) each, any of which is capable of use as a separate
locomotive. Therefore, throughout this report, for the purpose of
measuring production, each section of the TE-3 locomotive is counted as
one locomotive. For photographs of selected types of main-line locomo-
tives in the USSR, see Figures 5 through 13 in Appendix D, following p. L8.
Soviet locomotive series are designated by letters of the Cyrillic
alphabet on the basis of the history of the loccmotive, the plant or its
designer, a planner, and the like. The locomotive series Shch (m), for
example, was produced according to the design of Professor Shchukin.
¥%% The TE-2 diesel locomotive is produced in 2 sections with 1,000 hp
each, neither of which is capable of use as a separate locomotive. There- !
fore, throughout this report, for the purpose of measuring production, the
2 sections of the TE-2 locomotive are counted as 1 locomotive.
¥¥%% The TE-7 diesel locomotive is produced in 2 sections with 2,000 hp
each, either of which is capable of use as & separate locomotive. There-
fore, throughout this report, for the purpose of measuring production,
each section of the TE-7 locomotive is counted as one locomotve.

-6 -
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Figure 1. USSR: Interior of the Lugansk Locomotive Building Plant imeni October Revolution
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3. Diesel lLocomotive Plant imeni Kuybyshev at Kolomna.

The Diesel Locomotive Plant imeni Kuybyshev . . Kolomna has
been producing locomotives continuously since 1869 with the exception of
~the war years and has produced more than 10,400 locomotives. Since 1932
this plant has participated in production of diesel and electric loco-
motives although it actuslly .has produced’ relatively few of these types.
In 1954, Kolomna and the Lugansk Locomotive Building Plant imeni October
Revolution together produced 758 steam locomotives. Kolomna has been
and still is the most important producer of diesel engines for the Soviet
Navy. At present the plant is engaged in the design and production of
one of the first Soviet GT locomotives, and an All-Union Institute for
Research in Internal Combustion Locomotives was to have been set up at
the plant during 1956.

The plant had started productlon of TE-3 diesel locomotives
by January 1956.

L. Lugansk Locomotive Building Plant imeni October Revolution.

The ILugansk Locomotive Building Plant imeni October Revolu-
tion has been producing Soviet locomotives since about 1900. In addition
to locomotives, the plant has produced heavy-duty freight cars and parts
for tractors. By August 1955 the plant was installing new equipment
and assembly lines, and the locomotive frame shop had completed parts
for the first Lugansk TE-3 diesel locomotive. All parts of the TE-3
which require numerous operations are to be produced on automatic-flow
production lines, and assembly of the locomotives is to take place on
a conveyor line. This plant is scheduled to produce 5% percent of all
the diesel locomotives to be produced in the USSR in 1960.

In addition to producing the TE-3 diesel locomotive, the
plant was engaged in the design and production of a Soviet GT locomotive.

B. Eleetric Locomotives.

At present there are two plants in the USSR producing électric
locomotivés -- the Plant imeni Budennyy at Novocherkassk and the Thilisi
Electric Locomotive Building Plant.

1. Plant imeni Budennyy at Novocherkassk.

The Plant imeni Budennyy at Novocherkassk was constructed in.
1946-47 on the site of a half-destroyed shop for repair of steam loco-
motives. In April 1947 the plant produced its first main-line electric
locomotive and has been producing this type of loc¢omotive continuously

_71_
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since.¥ From the end of World War II until the end of 1957 it was the
only plant producing main-line electric locomotives in the USSR. In
addition, the plant has produced industrial loccmotives, consumer goods,
and parts for agricultural machinery. The plant recently has been ex-
panded.. ‘

2. TbillSl Electrlc Locomotlve Building Plant.

The Tbilisi Electric Locomotive Bullding Plant is the former
locomotive repair plant of the Soviet Ministry of Transportetion which
was converted in 1957 for production of electric leocomotives. It pro-
duced its first electric locomotive at the end of 1957 and is scheduled
to produce 100 N-8 (!f's) electric locomotives by the end of 1960. The
conversion of the repeir. shop to & producing plant |

obviates the need to build a new electric locomotive plant as-
required by the original Sixth Five Year Plan (1956-60).

C. Specialization and Cooperation of Plants.

Production of diesel locomotives is belng reorganized under what
the Soviet planners call "specialization and cooperation." Certain
plants will specialize in production of particular parts for -diesel
locomotives and will supply these parts to other plants as well as to

themselves for use in production of diesel locomotives. A list of plants.

known or planned to be engaged in this program follows:

Location of Known

Neme, Type, or Location - ‘ or Planned
of Producing Plant Part Produced "~ Consumer
Barneul Fuel circulation pumps Khar'kov
Bryeansk : Fuel tanks and other
urits Khar 'kov
Khar'kov, V.A. Malyshev Fuel apparatus and Bryansk, Kolomna,
Transport Machine Build-  regulators : and Lugansk
ing Plant
¥har'kov, V.A. Malyshev Pistons and diesel " Kolomna
Transport Machine Build- generators
ing Plant

| . ¥ The first Soviet electric locomotive was produced'by the Moscow Dynamo
Plent imeni Kirov in 1946. This plant has not produced any electric
locomotives since World War II.
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Location of Known
Name, Type, or. Location or Planned
of Producing Plant Part Produced . Consumer _
Khar'kov, V.A. Malyshev  Diesel engines Lugansk
Transport Machine Build-
ing Plant
Khar'kov, Plant of Diesel All electrical equipment Khar'kov
Locomotive Electrical (generators, traction
. Equipment motors, and the like)
Kirov Metallurgical
Plant Rolled metal Khar 'kov
'Kolomna Cylirnder blocks and
. connecting rods Khar 'kov
Kolomna Blowers Penza
Kolomna Diesel engines Lugansk
Xurgan Diesel engines
Lugansk Runniﬁg parts Brysnsk, Kolomna,

- and Khar'kov

Lugansk Diesel frames, reductors Khar'kov
and body units, and
carriage parts

Makeyevka Metallurgical

Plant Rolled metal Khar 'kov
Stalino Metallurgical ) .
Plant Rolled metal Khar 'kov
Sverdlovsk, Turbomotor . :

Plant Blowers Khartkov
Tartu, "Teploavtomat" ‘Thermorelays Khar‘kov
Tomsk Tachometers ' Kolomna

Zaporozh'ye Metallurgical
Plant ) Rolled metal . Khar tkov

v - - 9 - '
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Dependence on other plants for semifinished and finished parts
and assemblies has been the major problem of the Soviet plants produclng
locomotives. These goods in the past often have been of poor quality,
have been late in arriving, or have not been received at all. Any of
these deficiencies easily could wreck the plan for production of loco-
motives. The locomotive plants have attempted to produce as many parts
of the locomotive as possible in order to avoid dependence on other
plants for supplies. Therefore, each plant tries to obtain heavy ma-
chinery, often involving large expenditures of capital, and produces
parte in only relatively small quentities. Such vertical integration
of production is economically unsound, but it often enables the plant
to meet goals which otherwise would have been underfulfilied. Because
the bonuses of the plant director and the workers are dependent on the
fulfillment of the plan, 1t has been in their interests to continue
this verticael integration of production as much as possible.

At present, at least 15 plants are teking part in the pregram
of "ecooperation and specialization" for production of diesel locomotives.
Most of the plants engaged in the program for production of diesel loco-
motives have complained about the quality, the time of arrivel, or the
lateness of the goods which they have been scheduled to receive under :
this program. ' '

IV. Production.¥*

A. Before World War II.

As a result of World War I, of the Russian Revolution, of foreign
intervention, and of the Civil War, Russian industry and the system of
rail transport were in a very poor condition when the Communists suc-
ceeded in achieving full control over the country. It is estimated that
of the steam locomotives within the Soviet borders only 40 percent were
in working condition. The other locomotives were uneconomical to use
and needed capital repairs. The park of steam locomotives consisted of
outmoded types, and the most powerful locomotive of the time, the series
E (9 ) locomotive, amounted to about 4 percent of the total park. 11/

In 1925 the Fourteenth Congress of the Communist Party in its pro-
- gram for industrialization of the country provided for the creation of
important metallurgical and machine building industries. The steam
locomotive industry was expanded by this program and produced a large
number of very much improved freight and steam locomotives -- a total of
4,370 steam locomotives from 1925 to 1932.

¥ See the accompanying charts, Figures 3 and 4, following p. 10, and
Tables 7, 8, 9, and 10, Appendix B, pp. 38, 39, 40, and 41, .respectively,
below.
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During the first years of Communist power the Soviet steam
locomotive plants produced a small quantity of steam loct wotives of
the 0-5-0* type (series E) with a top speed of 65 km per hour (hr)
and a tractive force of 26,100 kilograms (kg) and several of the type
1-4-0 (series Shch), 13/ with a top speed of 75 km per hr and a
tractive force of 21,400 kg. Subsequently, serial production of
improved models of locomotives of the type 0-5-0 and finally 1-5-1
was organized. .

All freight steam locomotives produced by the USSR during
1917-45 were simple two-cylinder machines which worked on superheated
steam with the Walschaert's valve gear and with automatic air brakes.
During this period the load on the rails per axle was increased from
16 to 20 tons, and horsepower was increased more than 100 percent.

From 1918 to 1941, steam locomotives were produced at the
following plants: the Transport Machinery Plant at Bryensk, the V.A.
Malyshev Transport Machine Building Plant at KXhar'kov, the Diesel
Locomotive ‘Plant imeni Kuybyshev at Kolomna, the Krasnyy Putilovets
Heavy Machine Plant at Leningrad, the Krasnoye Sormovo Plant at
Gor'kiy, the Neva Plant at Leningrad, the Plant imeni Budennyy at
Novocherkassk, and the Locomotive Building Plant imeni October Revo-
lution at Lugansk. The Krasnyy Putilovets Plant at Leningrad pro-
duced main-line steam locomotives from 1918 until 1930. The Neva
Plant at Leningrad and the Plant imeni Budennyy at Novocherkassk pro-
duced industrial types of steam locomotives.

By the end of World War I, production of passenger locomo-
tives had ceased entirely and was not resumed until 1923, when the
Krasnyy Putilovets Plant produced same 2-3-1 types of locomctives.
Because of the complexity of these locomotives, however, only a
small number were produced. The remaining locomotive plants at this
time continued to produce freight steem locomotives of the 0-5-0
type (series E).

By 1925 a new passenger steam locomotive, the SU (CY) , with
1,000 hp and a speed of 50 to 80 km per hr, was placed in series

* 1In this formula the first number indicates the number of leading
(running) supporting axles, the second the number of driving axles,

~and the third the number of rear supporting axles. The numbers are
separated by lines. In the absence of leading or rear supporting
axles, O is used. 12/ Throughout this report, formulas for Soviet
locomotive axles are used. These generally may be converted to
formules for US wheels by multiplying all numbers by 2.
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production. It is known that this locomotive was produced at the Kras-
noye Sormovo Plant at.Gor'kiy in 1934 and 1935 and at the Diesel Loco-'
motive Plant imeni Kuybyshev at Kolomna until 1936. In 1932 the Xolomna
plant produced the first of another model of passenger steam locomotive -=
the JS (MC ) -- which was placed in series production at Lugansk in 1936
and was produced until World War II. The JS locomotive, with 2,500 hp,
had more than twice the power of the SU locomotive and a design speed

of 115 km per hr.

By the time of the German invasion, in June 1941, the Soviet
plants had renovated almost completely the park of steam locomotives.
Steam locomotives of the FD (PR ),* JS, SO { ¢0), and E series made up
about TS5 percent of the park of steam locomotives,*¥ several thousand
of the locomotives being from 2 to 5 years old. 14/ Between 1927 and
June 1941 the Soviet plants produced 12,853 steam locomotives. 15/

B. World War II.

Soviet production of main-line locomotives may be considered,
for all practical purposes, as having ceased at the time of the German
attack in June 1941, and production was not resumed until the end of
hostilities. The Bryansk, Khar'kov, and Lugansk plants were in areas
occupied by the Germans and largely were destroyed. lé/ Except for a
few locomotives -- for example, a small number of locomotives of the
Er (9p***) geries, produced by the Diesel Locomotive Plant imeni Kuy-
byshev at Kolomna in 1943-4l4 -- the locomotive plants were converted
to production of war material or were evacuated. ZEvacuated personnel
of the Khar'kov plant of the Ministry of Transport Machine Building,
for example, mastered the mass production of T-34% tanks, ;I/.and the
Lugansk Locomotive Bullding Plant imeni October Revolution also was
evacuated. 18/

Even during the war the Communists were planning for the re-
sumption of production of locomotives in the prewar locomotive plants.
In August 1943 the Goverrment Committee of Defense adopted a decision
to reconstruct the V.A. Malyshev Transport Machine Building Plant at
Khar'kov and the Lugansk plant of the Ministry of Transport Machine
Building, and, by the beginning of 1944, production had been started in
both plants in a series of shops which previously had been destroyed
completely by the Nazis. By autumn of 1945 the Lugansk plant had begun
series production of locomotives with the first SO steam locomotive,

* A 3,000-hp locomotive with a speed of 85 km per hr.

*¥%¥ The locomotive park In the USSR as of 1938 is estimated to have
been 23,689 locomotives.
*+%¢ The letter r indicated that this designation represented a re-
designed version of the E series of steam locomotives.
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a 96.5-ton locomotive with a top speed of 70 km per hr. 19/ During
1945, eight steam locomotives were produced.

C. Fourth Five Year Plan (1946-50).

At the beginning of the Fourth Five Year Plan most locomotives
on the rallroads of the USSR were steam locomotives, only a few hundred
being electric and fewer than 100 being diesel locomotives. 20/

One of the goals of the first postwar Five Year Plan was stated
to be the restoration and development of the national economy of the .
USSR. According to Voznesenskiy,® '

To insure the cutlined program of material production
and construction work, the Five Year Plan provides for an
increase in the amount of freight carried by railroad,
water, and automobile transport from 483,000 millicn
ton-kilometers in 1940 to 657,500 million ton-kilometers
in 1950 -- that is, 36 percent above the prewar '
level ... .%* 21/

. In accordante with these tasks the Soviet locomotive industry
was to have produced 6,165 steam locomotives, 555 electric locomotives,
and 865 diesel locomotives during the Fourth Five Year Plan. For
1950, production of locomotives was to have included 2,200 steam, ‘300
diesel, and 220 electric locomotives. gg/ These goals meant that the
major part of production of locomotives during the Five Year Plan was
to come in the last year of the plan. More than one-third of the
steam, almost one-third of the diesel, and almost one-half of the
electric locomotives would have haed to have been produced in 1950 if
the plan were to have been met.

To aid in achieving the goals of the plan, production of main-
line locomotives was to have been resumed at 3 locomotive plants and
that of main-line steam and diesel locomotives and of steam and elec-
tric types of plant locomotives was to have been organized in 4 machine
building plants, and new locomotive plants were to have been con-
structed and put into operation. g}/ Nine billion rubles were pro-

vided for the acquisition of rolling stock during the Fourth Five Year
Plan. 24/

The plans for the first postwar Five Year Plan, however, were
fulfilled only partly. Despite the fact that during the period of this

* Nikolay A. Voznesenskiy, then Chairman of Gosplan (State Planning
Commi.ssion). _

_¥* For freight hauled by locomotives in the USSR, by type of locomo-
tive, see Table 12 (Appendix C, p. 45, below).
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plan- there was a basic reconstruction of the plants producing steam
locomotlves -- especially the Transport Machinery Plant at Bryansk,
the V.A. Malyshev Transport Machine Building Plant at Khar'kov, the
Diesel Locomotive Plant imeni Kuybyshev at Kolomna, the Krasnoye
Sormovo Plant at Gor'kiy, and the Lugansk Locomotive Bullding Plant
imeni October Revolution -- production of locomotives subsequently
was discontinued or decreased at many of these plants, and they were
converted to production of other commodities, primarily goods for

the ‘'great projects of Communism." By 1955, only Kolomna and Lugansk
5t11]1 were producing steam locomotives.¥* gé/ Conversion of the loco-
motive plants to production of heavy equipment for hydroelectric pro-
Jects, navigational canals, and other heavy industries reduced the
number of locomotives which actually could be produced. In 1950,
less than one-half of the planned locomotives of each type were pro-
duced: there were produced of the 2,200 steam locomotives called
for by the plan, only 985; of the 300 diesel locomotives, only 125;
and of the 220 electric locomotives, only 102. 26/ The plan for
production in 1950, called for a total of 2,720 main-line locomotives,
but only 1,212 locomotives were produced {see Table T*¥), and the
plan was underfulfilled by more than 1,500 locomotives. .

D. Fifth Five Year Plan (1951~55).

In the draft of the Fifth Five Year Plan the USSR made no
announcement regarding the number of locomotives to be produced dur-
ing the period of the plan or during any year of the plan. Moreover,
figures were not given for planned increase in production of loco-
motives in 1955 compared with 1950 as were given for almost all other
major items of industrial producticn. 21/ This omission may have re- .
sulted from the program for production of locomotives still being un-
clear when the draft plan was submitted to the Nineteenth Party Con-
gress (the draft was more than a year late). Production of loco-
motives during the previcus Five Year Plan had been curtailed, and
facilities for such productlion were used primarily for other pro-
Jeets. The plan stated, in regard to locomotives, only that the
USSR must "fully meet the demands of rail transport in long-distance
locomotlves, electrically driven locomotives, and diesel locomo-
tives ... and must begin production of ... electric locomotives, and
diesel locomotives, including gas-generating locomotives." g§/ No
figures were given. . The curtailment of production of locomotives
which began in the Fourth Five Year Plan continued during the first
2 years of the Fifth Five Year Plan, 195) and 1952. No increase in
production of steam and diesel locomotives was reported for these

* The Khar'kov plant concentrated on production of diesel locomo-
tives in the postwar period.
** Appendix B, p. 38, below.
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years. Although the goals of the 1951 annual plan were not publi-
cized, it has been reported officially that production of locomotives
exceeded the plan in that year. 29/ Production of electric loco-
motives increased in 1951 compared with 1950. In the announcement of
the results of the 1952 annual plan, production of locomotives was
not mentioned. 30/ It 1s now known that production of steam loco-
motives fell from a postwar high of 1,187 locomotives in 1949 to 985
locomotives in 1950, to 665 locomotives in 1951, and to only 254 loco=
motives in 1952. 1In only one other year during the Soviet Five Year
Plans (not counting World War IT) had production been lower: im-
mediately after World Wer II in 1946 (243 locomotives). By 1953,
production of steam locomotives agein had risen slightly and was
higher than the 1951 production by 668 locomotives. '

Although Soviet designers and producers of locomotives have
known that the steam locomotive is one of the most inefficient types,
they produced this type rather than others because of conditions
prevailing in the USSR. Among the factors which made the use of
steam locomotives expedient vwere the level of workers' skills, the
condition of the rallroad system, and the relative availability of
s80lid fuel compared with liquid fuel. As these factors changed,
the conversion from steam to more efficient types of locomotives ‘
became a logical step. Electric locomotives require electric power
(power which is also needed by industry in large amounts) and large
investments of capltal. Diesel locomotives, which require much
smaller investments of capital, require a supply of diesel fuel.

Of ‘the two types of locomotives (electric and diesel) available to
the USSR as alternatives to steam, the Soviet railroad men apparently
decided that, on the basis of the geography of their country and
other factors, dlesel locomotives would be the better choice for the
immediate future. ‘

In the past, production of diesel locomotives in large num-
bers probably had been held back by the relative scarcity of diesel
fuel. In a discussion of the Soviet rallroad system in 1952, the
statement was made that "a certain defect of locomotive traction is
that the diesel locomotive expends expensive liquid fuel." 31/ With
this problém in mind, Soviet researchers investigated the feasibility
of a diesel locomotive which would work on a gas generator. "The

¢ solution of the problem of the gas-generator diesel locomotive will
permit the use in them of hard fuel, which will widen the region of
application of diesel locomotive traction."* 34/

* Research on the problem of a gas-generator diesel .locomotive re-
sulted in the TE-4 diesel locomotive. This locomotive produced gas
from anthracite coal and burned it with liquid fuel in the ratio of
3 to 1. gg/ The TE-4 diesel locomotive [Ebotnote continued on p. l§7
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- The need for diesel locomotives in the USSR was becoming more
evident to the Soviet leaders. Kaganovich,* in a speech in May 1954,
stated, "The steam locomotive park of the railroads has been sig-
nificantly renovated. In 1953, 82 percent of all work was done by
steam locomotives produced after 1935 . 35/

At the same time, however, Kaganovich noted the need for
types of locomotives other than steam as follows: "For 1956-60 we
need to receive sbout 2,000 such diesels /as the TE-3 locomotive/,
2,000 electric locomotives /such as the N-8 locomotive/, and 6,000
steam locomotives." Kaganovich revealed that production of rolling
stock had been reduced in previous years: "Unfortunately, the Minis-
try of Transport and Heavy Machine Building in the course of recent
years has reduced production of rolling stock. At the present moment
the Ministry of Transport Machine Building has been reestablished
again, and it is possible to hope that the Ministry will turn its
plants to face their long-esteblished customer, rail transport.”
This statement seems to explain why no increases of production in com-
parison with the preceding years were announced for production of steam
locomotives 1n 1951 and 1952: production of locomotives had been
cut because facilities for production of locomotives were used for
other types of production.

For some time after this speech the Soviet leaders still re-
ferred to the necessity of producing steam locomotives. By Septem-
ber 1955, however, perhaps noting the rapid transition of the US
railroads to dlesel locomotives because of their economic advantages,
the Central Committee of the Communist Party of the USSR and the
Council of Ministers of the USSR decided to transfer a series of
plants of transport machine building to production of diesel

is . produced in 3 sections with a total of 2,000 hp, none of which is
capable of use as a separate locomotive. Therefore, throughout this
report, for the purpose of measuring production, the 3 sections of
the TE-4 locomotive are counted as 1 locomotive. As far as is known,
only one TE-4 has been produced. The USSR still was working on the
problem of using solid fuel in gas-generator locomotives in 1956. 33/

* Lazar M. Kasganovich, at that time First Deputy Minister of the
Council of Ministers of the USSR.
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locomotives.* 37/ It was probably on about the same date that the
decision was reached to end production of steam locomotives by 1957,

The decision to end production of steam locomotives had an
.immediate effect on production during the Fifth Five Year Plan. In-
deed, from the evidence available it seems likely that the decision
to end production of steam locomotives was taken some time before
September 1955 (although it was not confirmed officially until then),
but it was not made before Kaganovich's speech of May 1954, Produc-
tion of steam locomotives reached its highest point during the Fifth
Five Year Plan, in 1954. 1In 1955, however, production of steam loco-
motives decreased to 86 percent of that in 195h. 38/

E. Original Sixth Five Year Plan (1956-60).

Although the original Soviet Sixth Five Year Plan has been
discarded in favor of a revised plan for 1959-65, it is believed
that the requirements of rail transport- during the period covered
by the original Sixth Five Year Plen will not be changed greatly. Be-
cause requirements for rail transport are expected to remain funda-
mentally the same, it has been assumed that requirements for pro-
duction of locomotives as set forth in the original Sixth Five Year
Plan also will remain substantially unchanged.

The original Sixth Five Year Plan showed a fundamental shift
in the emphasis placed on the type of locomotive to be produced in
this period compared with locomotives under other Five Year Plans. gg/
Whereas in other Five Year Plans the steam locomotive was.to be pro-
duced in far greater numbers than diesel and electric locomotives
combined, in the original Sixth Five Year Plan the situation was
completely reversed: no more than 1 in every 1l locomotives planned

¥ The followlng statement was made in the Soviet press: "The fuel
balance of our country gives the possibility of wider application of
diesel locomotives. The oll extraction industry has developed with
such fast tempos that now it appears expedient on a series of lines
even to convert part of the steam locomotives from coal burning to
oil ... . On diesel locomotive traction in 1954 there was expended
a total of only 3.1 percent of the diesel fuel produced in the coun-
try. Consldering the further development of the extraction of oil,
it is possible confidently to say that the conversion even of a sig-
nificant part of transport to diesel locomotive traction will not in-
crease the expenditure.of diesel fuel above 8 to 10 percent of its
production.” 36/ The ability of the Soviet oil industry to produce
diesel fuel eliminated one of the most important obstacles to the
further introduction of diesel traction in the USSR.
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for production was to be a steam locomotive.¥ This shift reflects
the decision taken earlier by the Central Committee of the Communist
Party of the USSR and the Council of Ministers to transfer certain
plants of the Ministry of Transport Machine Building to production
of diesel locomotives and the decision to end production of steam
locomotives by 1957 .%*

It has been estimated that as a result of the increase in
the use of diesel and electric locomotives to haul freight on the
railroads of the USSR from 14 percent of the total hauled in 1955
to a plamned 42.5 percent in 1960, rail tramsport in 1960 would re-
quire (in conventional units*¥*) no more fuel than was required in
1955. This consumption of fuel is to be accomplished with an in-
crease of 42 percent in the movement of freight. The expenditure
of conventional units of fuel per unit of freight hauled under the
Sixth Five Year Plan is to be decreased at least 30 percent, a sav-
ing in 1960 alone of the equivelent of more than 50 million tons of
cosl.¥¥t% The average requirement for fuel and energy of rail trans-
port expressed as a percentage of total fuel and energy used in the
USSR is to be reduced from 19.2 percent in 1955 to 12.2 percent in

1960. L1/

) The original Sixth Five Year Plan called for the Ministry
of Transport Machine Building to supply the railroads during the
plan period with no less than 2,000 electric locomotives, includ-
ing 400 eight-axle electric locomotives, and 4,500 main~line diesel
locomotives. Part of the incérease in production was to come from
the conversion of the steam locomotive plants in Tugansk and Kolomna
to production of diesel locomotives and part from en increase in the
efficiency of labor. No figure was given for steam locomotives, but
no more than 490 were produced during the plan period.

The plan also required the creation of a GT locomotive and
the design and production in 1956-57 of experimental types of freight
diésel locomotives with power of 2,500 to 3,000 hp in 1 section and
of new types of passenger diesel and electric locomotlves. In

* TFor estimates of production of locomotives during the period

of the original Sixth Five Year Plan, see Table 9 (Appendix B, p. 4O,
below). For percentage of freight hauled by locomotives in the USSR,
by type of locomotive, during selected years, 1950-T70, see Table 12
(Appendix C, p. 45, below).

** See D, above. '

¥%¥% The "“conventional unit" used to measure the heat value of fuel
in the USSR 15 equal to 7,000 caloriles.
*¥%% TIn 195k, steam locomotives burned 70.6 million tons of hard
coal, approximately 20 percent of the total extracted. ko/ .
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addition, there is to be started series production of mein-line elec-
tric locomotives which will operate on lines carrying al*ernating cur-
rent of industrisl frequency. 42/

The USSR should have no difficulty fulfilling the goals of
the original Sixth Five Year Plan for production of diesel loco-
motives. A1l the plants which are to produce diesel locomotives -
have had many years of experience in producing locomotives, and most
of them also have produced other heavy equipment -- for example,
tanks, during World War II.

There is little doubt that the plan for production of elec-
tric locomotives also can be met. During the Fifth Five Year Plan,
more than 700 electric locomotives were produced. To fulfill the
goals of the original Sixth Five Year Plan, almost three times as
many electric locomotives would have to be preduced as in the period
of the preceding plan. Additional facilities, however, are being
constructed at the Plant imeni Budennyy at Novocherkassk and at the
Tbilisi Electric Locomotive Bullding Plant, and with these facili-
ties production can be increased. Moreover, about one-helf of the
increase was to come from better organization of production and -
utillzation of available facilities. Eg/ Some of this additional

 increase could come from the curtailment of production at the Novo-
cherkassk plant of items other than main-line electric locomotives.

The director of the Novocherkassk plant seems confident that
the original plan for electric locomotives will be fulfilled and

‘even exceeded. In an article in the Soviet press he wrote as
follows:

There is no doubt that the planned task for
the development of electric locomotive building
will be fulfilled. But it seems possible to us
to increase still more production of electric lo-
comotives, which would result in a reflection in
the draft directives of the Five Year Plan.¥
This would require organizing cooperation with
the Voroshilovgrad Locomotive Building Plant,
the collective of which would be able to provide
production of the mechanical parts of Jelectric/
locomotives. 1In the case of such cooperation,
Production of maln-line electric locomotives at
the end of the Sixth Five Year Plan may reach
1,000 units a year instead of the 550 provided
for by the draft of the Five Year Plan. Capital

¥ This sentence appeared in heavy black type in the original.
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expenditures on reconstruction of the plant, more-
over, will not increase, and the cost of an elec-
tric locomotive will be reduced by 35 to 40 per-
cent. Lh/

It is estimated that in order to meet the planned goals for 1956-60,
production of electric locomotives in the USSR should attain 660 units
in 1960.

The statement that the Novocherkassk plent alone, under the
condition given above, could produce almost twice as many locomotives
88 planned for 1960 indicates that no difficulty is anticipated in
meeting the goals of the plan, particularly in view of the fact that
it was planned to construct a second electric locamotive plant dur-
ing the period of the original Sixth Five Year Plan and that the new
plant should begin production during the perilod.

That new construction and reorganization of production has
been taking place at all locomotive plants also seems to indicate
that the USSR should have no trouble meeting, and perhaps exceed-
ing, the over-all plan for production of locomotives during the Sixth
Five Year Flan. The head of the Omsk Railroad System, for example,
has said, -

It seems to me that [;he plants producing loco-
motive§7-have the possibility of technologically
equipping the Omsk and other freight-dense main-

. lines at a faster tempo than is provided by the
plan. It is necessary only to use more fully the
reserves of industry. Now three of the most
powerful steam locomotlve plants -- Lugansk,
Bryansk, and Kolomna -~ are transferring to pro-
duction of diesel locomotives. It seems that
these plants plus the Khar'kov plant of the Minis-
try of Transport Machine Building will produce 1n
the course of the Five Year Plan approximately
1.5 diesel locomotives per day. Isn't that too
small for such powerful enterprises?. The same
may be said about electric locomotives ... . In
my opinion, it is expedient to increase the base
of new production of locomotives by means of
utilizing the principles of cooperation and
specialization of parts fand/ the capacity of the
Ulan-Ude, Sverdlovsk, Novosibirsk, and certain
other plants for repair of steam locomotives. 45/
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In spite of the optimism of Soviet producers of locomotives
and, of railroadmen, it now appears that the USSR may have some diffi-
culty in producing the number of diesel and electric locomotives
required by the original Sixth Five Year Plan. This difficulty is
not a result of necessary capacity not being available in the USSR
to produce the planned number of locomotives. The USSR could
produce the planned number of locomotives if steps were taken
to improve the system of supply and the methods of production. Sug-
gestions regarding such-improvements have been made already by
Soviet producers of locomotives and by railroadmen, but it remains
to be seen to what extent these improvements will be carried out.

l. Diesel Locomotives,

The Soviet plan for production of diesel locomotives
during 1956-60 was for 2,250 two-section locomotives, or 4,500 1oco-
motives.* There were produced 161 sections in 1956 and 400 in 1957
Planned production for 1960 is 1,630 locomotives, leaving a total of
approximately 2,300 locomotives to be produced in 1958 and 1959, or
an average of about 1,160 per year. It has been estimated that Pro=
duction in 1958 and 1959 should be about 910 and 1,400 locomotives,
respectively, or that production of diesel locomotives in 1958 must
be more than double that in 1957 and in 1959 more than triple that
in 1957 if the goals previously set forth are to be achieved.

Although it is usually possible to increase production
of new products rapidly in the first years of production, it becomes
exceedingly difficult to continue to increase production at the same
rate without also increasing capital investments. Apparently no fur-
ther major capital investments for the existing diesel locomctive
Plants are plamned. At the same time, these plants evidently are not
meeting current yearly plans for annual production. In 1957, pro-
duction of diesel locomotives was about 2.5 times that in 1956, but
plans for shipments of diesel locomotives to the Ministry of Trans-
portatioh were underfulfilled by 40 locomotives. In 1958 this short-
age of 40 locomotives will not be made up. The plan for 1958 ap-
parently was reduced by another 100 diesel locomotives and is now
set at approximately 750 locomotives. 46/

A plan goal of 750 locomotives for.the 3 diesel locomo-
tive plants appears to be low. This goal was reduced from the

* The TE-3 and TE-T7 diesel locomotives are produced in 2 or 3 secw

tions with 2,000 hp each, any of which is capable of use as a separate
locomotive. Therefore, for the purpose of measuring production, each
section of the TE-3 and TE-T locomotives is counted as one locomotive.
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original goal at the request of the plent managers over the protests
of.the Ministry of Transportation. It is possible that the plant
managers requested the reduction so as to be able to increase their
bonuses by showing at the end of the year overfulfillment of plans
which would be greater than would have been possible under the
original goals, although the original goals could have been met.

One Soviet source states that the V.A. Malyshev Transport Machine
Building Plant at Khar'kov and the Lugansk Locomotive Building Plant
imeni October Revolution would produce 850 diesel locomotives in
1958. 47/ If these 2 plants can produce this number and if produc- *
tion of locomotives at the Diesel Locomotive Plant imeni Kuybyshev
at Kolomna also is considered, total Soviet production of diesel
locomotives during 1958 ocught to be well sbove 900 locomotives.

Reports of production of diesel locomotives in the first
quarter of 1958, however, seem to indicate that the plan for T50
locomotives may be fulfilled exactly or exceeded only slightly.
These numbers would mean that production of 4,500 diesel locomotives.
during 1956-60 probably would.not be possible unless other plants
were brought into the program for production of diesel locomotives.
It had been planned to convert the Transport Machine Building Plant
at Bryansk to production of main-line diesel locomotives and a plant
in Penza to production of diesel engines for diesel locomotives.

That neither of these plants yet has been converted to such produc-
tion may explain some of the inability of the diesel locomotive
plants to produce according to plan. It is possible that either
these plants or others will be converted during 1958-60, but there
is no evidence available on this subject. .

‘2. Electric ILocomotives,

_ The original Soviet Sixth Five Year Plan called for pro-
duction during 1956-60 of 2,000 electric locomotives and for the con-
struction in the areas of Siberia and the Urals of a plant to produce
electric locomotives. By the beginning of 1957 it was becoming 'clear
that in spite of the previous optimism of 1its director, the Plant imeni
Budennyy at Novocherkassk (then the only Soviet plant producing elec-
tric locomotives) would be unable by itself to meet the goals of the
plan. At about the same time it was decided to convert the Tbilisl
Locomotive Repair Plant to production of electric locomotives. L8/

In a report to the Supreme Council of National Economy, I.I. Kuzmin,
Vice-Chairman of the Soviet Council of Ministers and Chairman of
Gosplan, cited this conversion as an example of the conservation of
capital investments by the economic councils in contrast with the
old ministerial orgenizations. The decision, he sald, obviated the
need to construct a new plant. 49/
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The choice of the Tbilisi plant, however, is not considered

universally a fortunate cne. Under the heading, "A Second Plant Is
Needed," a Soviet newspaper stated in January 1958 that the Tbilisi
Plant was almost wholly dependent on Novocherkassk for parts which
had to be transported thousands of kilometers. 50/ It further sug-
gested that the Tbilisi plant be converted to production of spare

parts for electric locomotives or to production of industrisl ma-

chines. The Lenin Locomotive Repalr Plant at Rostov is considered

by both the management of the Novocherkassk plant and the Council of
Nationel Economy of its economic region a much better choice for pro-

duction of main-line electric locomotives than the Tbilisi plant be-
cause 1t has the necessary cranes, is near the source of supply of

metal, and easily could obtain experienced technical assistance from

the Novocherkassk plant.

, Total Soviet production of electric locomotives was 216
in 1956 and 270 in 1957. If the 346 electric locomotives which the
Soviet railroads are scheduled to receive in 1958 represent total
Soviet production of electric locomotives for that year, 1,168 must
be produced during 1959 and 1960 to meet the plan, or an average of
584 per year. Therefore, unless Novocherkassk and Tbilisi together

can more than double production of the highest year at Novocherkassk

(270 units 1in 1957) in both 1959 and 1960, production of electric
locomotives planned for 1956-60 will be underfulfilled.

V. Research and Development.

A. Gas-Turbine (GT) Locomotives.

The directives of the Twentieth Party Congress provide for,
along with the wide development of electric and diesel locomotives,
production of the first domestic GT locomotives. 21/ Mass introduc
tion of the GT locomotive is scheduled for the end of the original
Sixth Five Year Plan (1956-60). 52/

Since 1955, three Soviet plants have been reported working
on the development of a Soviet GT locomotive. These plants are the
V.A. Malyshev Transport Machine Building Plant at Khar'‘kov, the
Diesel Locomotive Plant imeni Kuybyshev at Kolomna, and the Lugansk
Locomotive Building Plent imeni October Revolution. KXhar'kov was
reported to be engaged in drawing up plans for a GT locomotive in
Jahuary 1955 53/ but as far as can be determined has not been men-
tioned as engaged in the development of GT locomotives since then.
By October 1955, Lugensk was engaged in the design of a GT loco-
motive, 54/ and it was announced that it would switch to production
of diesel and GT locomotives during the original Sixth Five Year
Plan. 55/ In December 1955, Kolomna reported that in 1956 it would.
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begin production of a GT locomotive with a capacity of 6,000 hp, 56/
and it has worked out a technical design with the Moscow Higher Tech-
nical Institute imeni Bauman for a 2-section GT locomotive with a-
capacity of 6,000 hp.* §§/ The plans for the Kolomna GT locomotive
were approved by the Technical Councils of the Ministry of Transport
Machine Building and the Ministry ‘of Transportation in March or

April 1956. 59/

Although the USSR generally is behind the US in production of
locomotives, it is possible that the USSR could surpass the US in
production of GT locomotives by 1960.*%¥

B.  Atomic Locomotives.

On 23 March 1956 it was reported that 2 graduates of the
Moscow Higher Technical Institute imeni Bauman had defended success-
fully before a state examination committee their thesis of a project
for a 5,500-hp atomic freight locomotive. 60/ On 2 May 1956, Radio
Moscow reported "working projects" for an atomic locomotive capable
of running 50,000 miles without refueling, 61/ and on 12 May 1956,
the Soviet press stated that Soviet engineers had designed a 5, 500-hp
atomic locomotive. 62/

The design projeét is only the first step on
the way to the creation of a locomotive of the
future, a locomotive of a new type. But without a
doubt, this first step will be followed by others.
Comrade Surcovtsev, Professor of the Moscow Higher
Technical Institute imeni Bauman, is continuing the
work in this direction ... . The new group of
graduates in this year will continue to perfect the
design of the machine to lighten its weight. We
must hope that the scientists of transport will
bring their store [Ef knowledggf'to this new, but
greatly promising, branch of technology. §3/

The Moscow Higher Technical Institute imeni Bauman long has
been concerned with research on and development of locomotives. This

¥ The locomotives produced by the Lugansk Locomotive Building Plant
imeni October Revolution have the same number of sections and the
same capacity.

*% The first US GT locomotive was produced in 1948, and an initial
order for 10 locomotives was placed in 1951. On 1 January 1956,

20 GT locomotives were in service and 15 on order.
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institute took part in research on and development of Soviet diesel
locomotives, and, as has been noted above, has been engaged in a
project on & GT locomotive. :

In addition to the Moscow Higher Technical Institute imeni
Bauman, at an institute in Khar'kov and possibly at institutes in
other Soviet citles "preparations are being carried out for the de-
velopment of a proyekt (project) of a locomotive with an atomic
engine." 64/ The USSR also has kept current on research on atomic
locomotives 'in other countries, having, for example, printed extracts
from the US publication, Rallway Locomotives and Cars of May 195k,
which contained an article, "Design for an Atomic Locomotive." 65/

It is evident that the USSR is very much interested in the
possibility of producing an atomic locomotive. In a speech on
utilization of atomic energy in the USSR, I.V. Kurchatov of the
Academy of Scilences of the USSR made the following statement:

More extensive use of atomic energy must be made
in transportation. Work on atomic power installa-
tions not only for icebreakers hut also for other
ships as well and for aviation and land transporta-
tion should be extensively developed in the current
Five Year Plan.

We must also give some thouglit to the organizational
aspect of this matter. Whereas formerly the initiative
in posing new tasks lay with scientists and engineers
in the atomic industry, now the initiative. should pass
to engineers and designers in the Ministries of Ship-
building, the Avietion Industry, and Transport Machine
Building. 66/

There are two methods by which atomlc energy can be used in
rail transport: ' as the generating power for electrical energy to
run electric trains and as direct power in a locomotive. As far as
the future is concerned, atomic power probasbly will be used first
for electrical energy although its use as direct power could have
been given priority because of the implications of such use-for propa-
ganda purposes. The USSR is considering both methods. 67/ :

VI. Capabilities, Limltations, and Intentions.

It is the stated intentlon of the Soviet leaders to convert the
raillroads of the USSR from the use of steam locomotives to the use
of other types of locomotives, predominantly diesel and electric.
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As is evident from the data on work done by locomotives, it is planned
for steam locomotives, which did about 85.9 percent of the total work
in 1955 (see Table 12%), to do about 60 percent of the work in 1960,
with diesel and electric locomotives doing sbout 40 percent. Diesel
and electric locomotives will accomplish 8C to 85 percent of the total
by 1965 and 100 percent by 1970, with diesel locomotives doing about
40 percent of the total and electric locomotives doing the remaining
60 percent. The effect which these plans will have on production of
locomotives is evident from the figures of the original Sixth Five
Year Plan which show a great increase in production of diesel and
electric locomotives planned for 1960 compared with production in
1955. Production of steam locomotives, which totaled 654 in 1955,

was ended in 1956, and none were to be produced thereafter. Table 12
does not show work to be done by types of locomotives other than steam,
diesel, and electric. The Soviet locomotive plants, however, currently
are attempting to design and produce GT locomotives, and at least one
source refers to their "mass introduction onto the railrocads” by

1960. §§/ It may be that work of GT locomotives is included in work
to be done by diesels in Soviet planning because both types of loco-
motives depend on liquid fuel.

It now appears that delays in plans for the expansion of plant
facilities and inefficient use of completed facilities probably will .
prevent the USSR from meeting the goal of its original Sixth ¥ive Year
Plan for production of diesel locomotives. The completion of these
facilities will provide the USSR with the capacity to meet the re-
quirements of rail transport for diesel locomotives for some time
after 1960. :

It was planned that by 1970, electric locomotives would account
for more than one-half of the total work done by locomotives in the
USSR. The only two Soviet plants now producing electric locomotives
are the Plant imeni Budennyy at Novocherkassk and the Tbilisi Electric
Locomotive Buillding Plant. Although production is increasing, it will
have to increase at a far more rapid rate than has been achleved to
date if the USSR is to meet the goal of the original Sixth Five Year
Plan for production of electric locomotives. '

There has been some speculation on whether or not enough loco-

. motives are to be produced between 1956 and 1960 to meet the needs

of Soviet railroads during this transition period. ‘ ‘ 50X1
| |it has been calculated that the 2,000 electric loco- 501
motives and 4,500 diesel locomotives called for by the original

Sixth Five Year Plan would be equal to approximately 15,000 series E

or 10,000 series FD steam locomctives. Such numbers would be equal

to an annual production of locomotives greater than that ever achieved

by Soviet plants in the past. -This production, together with available

* Appendix C, p. 45, below.
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steam locomotives', probebly will be capable of meeting the needs of
the Soviet railroads during 1956-60, although at a lower opereting
efficiency than plannegd. .

S
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ON_TRANSPORTATION IN THE USSR AND THE US
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Table 1

Estimated Freight Hauled in the USSR and the US
in Percentages &/
Selected Years, 19h40-60

) ) Percent E/
ussr &/ . us &/
) Type :
of Transportation 1940 1945 1950 1956 1960 e/ 1940 1945 1950 1956.
Railroad 89.6 g9e.2 89.5 88.5 86.0 63.3 68.7 57.5 49.0
Inland water 7.7 5.5 6.8 5.8 h.9 18.1 13.3 ik.9 15.9
Motor vehicle 1.9 1.5 3.0 L.o L6 | 9.5 6.2 15.8 18.4
Pipeline 0.8 0.8 0.7 1.7 4.5 9.1  11.8 1.8 16.7
Total 00 100 100 100 100 00 100 10 100
a. _2/ Frelght carried by air transport is not shown, because the volume is negllglble
. bh. Calculated from fre:Lght measured in ton-kilometers.
\ \ . 50X1
a. 71/

e. Extrapolated by continuing the current trend of trensportation in the USSR.
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Table 2

Estimated Proportion of Passengers Hauled in the USSR and the US _/
by Type of Transportation
Selected Years, 1913-55

Percent E/‘
USSR Us
Type ' :
of Transportation 1913 1928 1940 1950 1955 1939 1950 1953
Railroad : 91.1 91.1 92.2 89.5 83.1 64.2 k6.2 b1t
Water ¢/ 8.9 8.9 4.4 k.o 3.0 3.7 2.0 2.3
Motor vehidle d/ "0 ' o} . 3.2 5.3 12.3 30.6 37.4 32.3
Air ‘ 0 o] 0.2 1.2 1.6 1.5 1.4 23.7 -
Total 100 100 100 200 100 00 . 100 100
|do not include travel by private conveyance, thus 50X1

a. 72/. The figures given for the US|
greatly reducing the figures for transportation by motor vehicles.

b. Calculated from passenger-kilometers.
¢. Including maritime and inland water.
d. . Including bus. .
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Table 3

Estimated Freight Hauled in the USSR and the US
in Ton-Kilometers

Selected Years, 1940-56

Billion Ton-Kilometers

- USSR &/ Us b/
Type, : .
of Transportation 1940 1945 1950 1953 1956 1940 . 1945 1950 1953 1956
Railroad his.0  31h.0 €02.3 T798.0 . 1,079.1° ' 60L:2 1,074.8 .917.5 938.2 g88.4
Inland water 35.9 18.6 45.9 58.9 70.2 172.4 208.4 238.5 295.6 321.2
Motor vehicle 8.9 5.0 ' 20.1 3.4 48.5 90.6 97.7 252.b° 317.1 370.5
Pipeline 3.8 2.7 4. g 7.6 20.5 86.5 18h.7 188.6 248.0 335.7
Air e Negligible 0.1 0.5 0.6 0.8
-Ia. l&f does not inciude freight by air transport. - 50xX1
b. T4/ . ' : ' o
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Table 4

Estimatéd Increase of Freight
Heuled by Main-Line Locomotives in the USSR af

1950-57
7 * As a Percentage Index of Growth
Year of the Previous Year {1950 = 100)
1950 : N.A. ' 100
1951 109 109
1952 109 . 119
1953 107 o 128
1954 106 , 136
1955 112 . 152
1956 ' 108 164
1957 b/ : 108 177
‘b- 18/ - |
_ -33-°
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APPENDIX B

STATISTICAL TABLES ‘
ON PRODUCTION OF MAIN-LINE LOCOMOTIVES
-IN THE USSR
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| Table 5

Estimated Production of Main-Line Locomoctives
in the USSR and the Soviet Bloc &/

l9h9 ~27T .
Units

Year ‘ USSR o deiet‘ Bloc
1949 - ' 1,397 2,036 .
1950 - 1,212 : 1,822
1951 , ' 854 1,477
1952 : ‘ 439 1,028 . .
1953 _ 916 ' 1,428
1954 1,036 1,608
1955 982 : 1,684
1956 867 : 1,566
1957 , 670. Q27
a. ﬂ/
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Table 6

Estima.ted Operating Costs of Main-Iine Steam and Diesel Locomotives

~in the USSR _/
1954

Steam Locomotives

Diesel Locomotives

Rubles Rubles
per Thousand ] per Thousand .
Locomotive- Rubles per Ten Thousand. Locomotive- Rubles per Ten Thousax_)?
Jtem of Cost Kilometers Gross Ton-Kilometers b Kilometers Gross Ton-Kilometers b
* Salary of locomotive crews 1,692 18.5 1,120 . 11.9
Fuel _ _ 5,216 56.9 1,hhh ‘ 15.h
Terminal repairs 852 9.3 4ss -, b9
Lubrication and illumination - 106 1.1 gk 1.1
) Total | T7.866 85.8 3,113 33.3
A

b. The term gross ton- k:.lometers as used in this table includes not only the weight of the cargo and

passengers but also the weight of the locomotives and cars.
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Table 7

Estimated Production of Main-Line Locomotives
in the USSR a/
Select.ed Years, 1913-55

Unlts
Steam Diesel Electric
Year chomotives Locomotives E/ Locomqtives Total
1913 ATT . s77
First Five Year Plaﬁ . : )
(1928-32) 3,7 3 1 3,778
Second Five Year Plan .
(1933-37) .- 5,938 .30 ‘ 148 6,116
Third Five Year Plan .
(1939-41) | 3,141 et 65 3,221
Total 12,853 48 : 214 13,115
Fourth five Year Plan
(1946-50) ,
1946 2k3 - 0 1 ol
1947 . BTh 125 16 T15
1948 1,032 69 . 38 1,139
19h9 1,187 128 82 1,397
1950 985 125 102 . 1,212
Total 4,121 7 - 239 4,707
Fifth Five Year Plan ' I
i} {1951-55)
1951 665 76 113 . 85k
1952 254 75 - - 110 439
1953 668 101 b7 916
1954 . 758 120 158 1,036 ¢
1955 : 654 o134 - 19k 982
Total 2,99 506 22 h227 )

‘b. The TE-2 diesel locomotive is produced in 2 section‘s with 1,000 S0X1
horsepower each, neither of which is capable of use as a separate loco-

motive, whereas the TE-3 and TE-7 diesel locomotlves are produced in 2

or 3 sections with 2,000 horsepower each, any of which is capable of

use as a separate locomotive. Therefore, throughout this table, for

the purpose of measuring production, the 2 sections of the TE-2 loco-

motive are counted as 1 locomotive, and each section of the TE~-3 and

TE-7 locomotives is counted as 1 locomotive.

-38_
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Table 8

Estimated Production of Main-Line Locomotives, Including Diesel Locomotives, in the USSR
Compared with New Main-Line Diesel Locomotbives
Installed by Class I Railroads a/ in the US

1945-5k
Units
USSR ) . Us
Locomotives ~ New Diesel Locomotives

Year of All Types E/ Diesel Locomotives E/ Installed by Class I Railroads g/
1945 8 o] 786
1946 2hk 0 62k
1947 715 ' 25 1,328
1948 1,139 69 2,254
1949 1,397 128 _ 2,827
1950 1,212 125 3,191
1951 g5k - 76 3,590
1952 k39 > 3,035
1953 916 . 01 - ) 2,122
195k 1,036 120 : 1,110
Total ) 7,960 719 ] 20,767

a. The term Class I Railroed as used in this table refers to railroads having annual operating revenues
of more than US $1 million. 80/ .

b. 8_1/. The TE-2 diesel locomotive is produced in 2 sections with 1,000 horsepower each, neither of
which 1s capable of use as & separate locomotive, whereas the TE-3 and TE-7 diesel locomotives -are pro-
duced 1n 2 or 3 secticns with 2,000 horsepower each, any of which is capable of use as a separate loco-
motive. Therefore, throughout this table, for the purpose of measuring production, the 2 sections of the
TE-P locomotive are counted as 1 locomotive, and each section of the TE-3 and TE-7 locomotives is counted
as 1 locomotive. . '

c. 82/

..39...
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Table 9

Estimated Production
of Main-Line Steam, Diesel, and Electric Locomotives
Required to Meet the Goals
of the COriginal Sixth Five Year Plan
in the USSR a/

1956-60
Units
h Steam Diesel Electric

Year Locomotives Locomotives E/ Locomotives Total
1956 490 161 216 867
1957 . o oo . 270 . 670
1958 e 910 ¢/ , 346 (plan) 1,300
1959 0 1,k00 510 1,910
1960 0 1,630 (plan) 660 4/ 2,290
Total . boo . 4,500 (plan) e/ 2,000 (plan) 7,000

a. Figures for 1956 and 1957 indicate actual production for these
years. The remaining figures are estimates of the number of locomo-
tives which must be produced to meet the gomls of the original Sixth.
Five Year Plan. (For Methodology, see Appendix D.)} Because of
roundlng, totals may not agree with the sum of the components

b. The TE-2 diesel locomotive is produced in 2 sections with 1,000
horsepower each, neither of which is capable of use as a separate loco-
motive, whereas the TE-3 and TE-7 diesel locomotives are produced in 2
or 3 sections with 2,000 horsepower each, any of which is capable of
use as a separate locomotive. Therefore, throughout this table, for
the purpose of measuring production, the 2 sections of the TE-2 loco-
motive are counted as 1 locomotive, and each section of the TE-3 and
TE-T locomotives is counted as 1 locdmotive. o

¢. Planned to be 750 diesel locomotives in 1958,

d. Planned to be 550 electric locomotives 1n the orlglnal Sixth Five

Yesar Plan. .
e. The original Sixth Five Year Plan called for a total of 2,250 two-
section diesel locomotives -- the equivalent of 4,500 units.
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Table 10
Estimated Production of Main-Line Diesel Locomotives
in the USSR &/
1945-57
Units
TE-1 TE-2 . TE-3 )

Year Locomotives E/ Locomotives'E/ Locomotives Q/ Others -
1945 0 ¢ 0 0
1946 0 . 0] 0 0
1947 25 0 0 0
1948 67 ' e 0 2 ef
1949 127 ' 1 0 o]
1950 80 L5 0 0
1951 0" 76 0 ¢
1952 0 T 0 118/
1953 0 99 2 0
1954 0 120 0 0
1955 0 132 2 0
1956 0 0 161 0
1957 0 0]

0 Loo

. For information on which this table is based, see Appendix D.

b. The TE-1 diesel locomotive 1s produced in 1 section of 1,000
horsepower. .

c¢. The TE-2 diesel locomotive is produced in 2 sections with 1,000
horsepower each, neither of which is capable of use as a separate
locomotive. Therefore, throughout this table, for the purpose of
measuring production, the 2 sections of the TE-2 locomotive are
counted as 1 locomotive.

d. Including the TE-7 diesel locomotive, which 1s the passenger ver-
sion of thé TE-3 diesel locomotive. The TE-3 and TE-T7 locomotives are
produced in 2 or 3 sections with 2,000 horsepower each, any of which
is capable of use as & separate locomotive. Therefore, throughout
this table, for the purpose of measuring production, each section of
the TE-3 and TE-T locomotives is counted as 1 locomotive.

e. TE-5 diesel locomotives, which are basicelly TE-1 locomotives.

f. TE-4 diesel locomotive. The TE-4 diesel locomotive is produced in
3 sections with a total of 2,000 hp, none of which is capable of use as
a separate locomotive. Therefore, throughout this report, for the
purpose of measuring production, the 3 sections of the TE-4 locomotive
are counted as 1 locomoctive.
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ADDITIONAL INFCRMATION
ON FRINCIPAL TYFES OF MAIN-LINE LOCOMOTIVES
. IN THE USSR
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Table, 11
Estimated Basic Data on Principal Types of Main-Line Locomotives
in the USSR ’
Steam Locomotives E/ Diesel Locomotives E/ Electric Locomotives 9_/
Ttem Unit L A TE-1 | _TE-2 TE-3 VL-19 VI-22m  VI-23 N-0 N-8
~ Year of production - 1945 and 1951 and  1g47-50 1948-55 1953 and 1955 1932 and 1941 amd 1956 195k and 1956 1953 and 1955
194854 1954-56 to the present 1934-38  1946-58 - to the present to the przsent-

- Losd-pulling capacity Metric tons N.A, N.A, N.A, N.A. - 1,080 N.A. N.A, 360 2,500 3,500

Service welght Metric tons K.A. N.A. 123.9 85 ’ 126 117 ' 132 ° 138 132 180

Deslgn speed Kilometers per hour 8o, 8o 0 93 . ' 100 85 75 90 85 . 90

Engine horsepower Horespower N.A. " N.AL. 1,000 1,000 2,000 F.A. 3,260 4,300 3,200 . 5,700

Maximum horsepower l ‘ .

.on rim of wheels Horsepower 2,100 to 2,200 2,600 765 755 1,600 N.A. N.A. K.A, N.A. N.A.

Strength of traction, ' Ce ' :

hourly K1lograms N.A, N.a, F.A. N.A. N, 20,000 23,900 26,400 23,400 35,300

Strength of traction, ] . ’ .

eontinuous Xilograms . N.A. N, . WA, N.A. N.A. 17,000 20,300 22,700 16,600 30,300

Type of current N.A. N.A. N.A. N.A. K.A. . d.c. 4/ d.c. d.c, a.c. :é_/ . d.c.

a. O . - ‘ *

c. B5/ .

d, Direct current,

e. Alternating current.

- 4l -
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Table 12

Estimeted Freight Hauled by Principal Types of Main-Line Locomotives
in the USSR a/
Selected Years, 1950-T0

. Percent P/
Steam Diesel Electric

- Year Locomotlives Locomotives g ' Locomotives Total
i95o 9k .6 2.2 3.2 100
1955 85.9 5.7 8.4 " 100
1960 (plan) 57.5 - 21.4 : 21.1 100
1965 (plen) 15 to 20 4/ 35 to 40 ¢/ 4s - 100
1970 (plan) 0 - hl 59 - 100

| - 50X1
b. Calculsted from freight measured in ton-kilometers. .
¢. The figures shown for diesel locomotives, starting with 1960, may
inelude work to be done by gas turbine locomotives because both types

of locomotives operate on ligquid fuel.

d. Computed as & remainder of 100 percent less the percentages for

the other two types.

e. Total hauled by diesel and electric locomotives would be 80 to 85
percent. 87/ The figures given in the table for diesel locomotives

were obtained by subtracting the known figures for eleectric locomo-

tives.
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. APPENDIX D

PHOTOGRAPHS OF SOVIET MATN-LINE LbCOMOTIVES
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Figure 6. USSR: TE-2 Diesel Locomotive
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Figure 8. USSR: VL-19 Electric Locomotive
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Figure 10. USSR: N-0 Electric Locomotive
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Figure 11. USSR: N-8 Electric Locomotive
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Figure 12, USSR: L Steam Locomotive
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Figure 13. USSR: LV Steam Locomotive
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APPENDIX E
METHODOLOGY

1. Electric Locomotives, 194l.

The first Soviet postwar electric locomotive is known to be the

| VL (Ba )-22m-184. Assuming that all VL types of locomotives were

' numbered serially, the last prewar VL locomotive would have been num-
ber 183. It is also known that a VL-22-176 electric locomotive was
produced in 1940, and by 1941 the VL-22-178 had been produced. These
figures mean that the VL-22-177 was either the last one produced in
1940 or the first in 1941. It has been assumed that the VL-22-17T was
the first produced in 1941. Therefore, production of VL locomotives
in 1941 was 7 locomotives (177 through 183). Because the VL type was
the only type of electric locomotive produced during 1941, this figure
represents total production of electric locomotives for that year.

2. Diesel Locomotives, 19L7-56.%

a. 1947.

The only type of diesel locomotive In production in the USSR
in 1947 was the TE-1.*¥* Therefore, the 25 diesel locomotives produced
in 1947 must have been this model. Production of TE-1 locomotives was
continued through 1948-50. 1In 1948, two TE-5 locomotives*** were pro-
duced, but they 'are considered TE-1 locomotives for the purposes of
this methodology.

b. 1948,

In 1948 the first TE-2 locomotive, a 2-section articulated
diesel locomotive having 1,000 hp per section and a totel of 2,000 hp
per locomotive, was produced. This locomotive was the only TE-2 pro-
duced that year, and apparently i1t was not counted in production for
1948, possibly because it was an experimental locomotive and had not
been transferred to the railroads. The 69 locomotives reported pro-
duced in 1948 had & total of 69,000 hp, indicating 1,000 hp per loco-
motive, or all TE-1 locomotives. ' :

50X1

** ' The TE-1 diesel locomotive is produced in 1 section of 1,000
horsepowver. '

*¥¥¥  The TE-5 diesel locomotive 18 basically & TE-1 locomotive.
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c. 1949,

The TE-2 diesel locomotive produced in 1948 was reported appar-
ently in the figure for production for 1949. A second TE-2 was produced
in 1947 but apparently was not reported in that year. Because 128
locomotives having 129,000 hp were reported produced in 1949, production
must have been 127 TE-1 locomotives and 1 TE-2 locomotive.

d. 1950.

In 1950, production of TE-1 diesel locomotives was ended and
that of the TE-2 begun. Because the combined production of TE-1 loco-
motives (1,000-hp locomotives)} and TE-2 locomotives (2,000-hp locomotives),
the total horsepower produced during 1950, and the horsepower of the
two types are known, production, by model, was computed algebraically.

e. 1951-56.

From 1951 through 1956 the number of units of locomotives and
the horsepower reported indicate that each unit was of 2,000 hp.*
TE-2 diesel locomotives were known to have been produced through 1955,
when their production was discontinued. These locomotives had 2
sections of 1,000 hp each, giving a total of 2,000 hp per locomotive.
In 1953 the first TE-3 diesel locomotive was produced. This loccmotive
has 2,000 hp per section and usuvally is used as a 2-section locomotive
having a total of 4,000 hp. Because it is known that each unit re-
ported for 1953 had 2,000 hp, the TE-3 must have been reported in 2,000-
hp sectlions with each sectilon of 2,000 hp being counted as 1 locomotive.
"In 1954, total production consisted of TE 2 locomotives. By November
1955 it was reported that a second TE-3 had been produced, and it has
been assumed that this locomotive was the only TE-3 produced in 1955.

It-is assumed that production from 1956 to date has consisted
of the TE-3 locomotive and its passenger version, the TE-T7, and that
these locomotives have been reported with each 2,000-hp section counting
as 1 locomotive.

* "It also has been assumed that the figure reported for 1955 for
horsepower should be 268,000 because only TE-2 and TE-3 locomotives
were produced during that year, and no logical combination of loco-
motive sections would give 134 units with a total of 266,000 hp.
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3. Original Sixth Five Year Plan (1956-60).

a. Diesel Locomotives.

Subtraction of 161 diesel locomotives (production reported for
1956), 400 locomotives {production reported for 1957), and 1,63C loco-
motives {production planned for 1960) from 4,500 single-section loco-
motives (total production planned for 1956-60) ylelds approximately
2,300 locomotives to be produced in 1958-59. This remainder then was
distributed between the 2 years, with the consideration that annual
preoduction during the perlod concerned probasbly will increase at a
decreasing rate after the ipitial years of production. .

b. Electric Locomotives.

Estimates of Soviet production of electric locomotives were |
made in a manner similar to those used in obtaining estimates of diesel
" locomotives. ;
Although in 1957 there was a conversion to production of electric
. locomotives of greater power, production was increased from 216 loco-
motives in 1956 to 270 in 1957. On the basis of annocunced production
for these 2 years and total planned production for the original Bixth
Five Year Plan, combined production for 1958-60 is estimated at 1,51k
locomotives. This figure has been divided among the 3 years, with the
consideration that production probably will increase more rapidly in
1958 than in 1959.
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| . Figure 2 50X1

USSR: Locations of L.ocomotive Plants and Component Supplly Plants, 1958
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